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Prologue

%*The Earth System Science Division (ESSD) supports DOE activities through basic
and applied research in ecology, marine science, biogeochemistry, microhiology, and
plant physiology. ESSD efforts are focused on developing the means of evaluating and
resolving environmental probhlems associated with energy production and use.

**ESSD develops specialized plant exposure systems such as the Free-Air Carhon
Dioxide Enrichment program. This program seeks to gain an understanding of the
role of ecosystems by regulating global carhon dioxide concentrations.
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Abstract

Clouds play a significant role in regulating climate. They are

associated with most significant weather events, as well as fluxes of incoming and
outgoing radiation. Therefore, it is necessary to gain a detailed understanding of all
cloud types and their impact on the radiation budget of the planet. A potential new
method for obtaining cloud data is a 449MHz wind profiler. To evaluate this new
technique, data is compared with that from a 94 GHz cloud radar, a standard cloud
measuring system. If successful, the 449 MHz wind profiler is a more cost effective
method for measuring cloud structure. In order to prove this hypothesis, the data was
collected from radars and placed in files of Netedf format. Computer codes necessary
to process these data must be highly efficient due to the large size of the data set.
Existing codes were too inefficient to process data from long time periods (years). The
efficiency of the existing codes were improved by 12,000%, as a result of this project.

tlus new code, 1t is now possﬂfnle to process an entire year’s worth of wind profiler




Scientific Objectives

loud structure can be successfully measured with



Wind Profiler

What iz a Wind Profiler?

rtical and horizental structure of cloud fields on a global scale and help the
of climate mechanisms.

Can a wind profiler measure cloud struc
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How Is the Data Received?

i % First, a pulse is transmitted from the radiometer into the
atmosphere.
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What Kind of Data is Received?

7 Three moments are taken into account in measuring the structure
4 of clouds:




Methods and Matenals

The best way to describe the methods and materiak mwsed i to start with a brief introduction
io the powerful MATLAE language. MATLAE is a hich-performance language for technical computing.
It integrates computation, visualization, and programming in an easy-to-use environment where problems
and soluiions are expressed in familiar mathematical notation.

MATLARB is an interactive sysiem whose hasic data element is an array that does not require
dimensioning. This allmws you to solve many technical compuiing problems, especially those with matriz
and vector formulations, in a fraction of the time it would take to write a program in a scalar non
interactive language such as C or Foriran

The name MATLAR siands for mairix Jahoraiory. BMIATLAB has evobed over a period of
years with input from many users. In university environments, it is the standard instructional iool for
mtmguﬁm}* and advanced courses in mathematics, engineering, and science. In industry, MATLAR is

f high-productivity research, development, and analysis.




Results

Approximaiely two weelis were spent on studying and learning the
MATLAB language. Becoming familiar with the language was crucial to
implementing a quick, capable program.

The best way to write an efficient program was to feed the Netedf
(Network communication data format) files, as data was collected from the 449MHz
wind profiler radar, through a MATLAB script. Successfully, the program
concatenated the five files allotted for each day. The program also allows for days to
be combined into months, and months into years. Another atiribute about the
program is that it allows for days that have less than five files per day of data to be
concatenated. The time the program iakes to process the data is 120 times more
efficient than the original program we started with. With resulis like this, one can
evaluate a whole year’s worth of data in about an hour and 30 minutes.
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94 GHz Galileo Cloud

Radar
Radar type: BISTATIC
Frequency: 94.00 GHz
Antenna diameter: 0.6 meters
Peak power: 1.6 kW
Pulse width: 0.5 ps
PRF: 6250 Hz
System noise figure: 10 dB
Beam width: 0.5

Max.range resolution: 60 meters
Noise at 1 km: -36.0 dBZ
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449 MHz Wind Profiler Data
Graph 1. Taken in the summer of 1998 using
49MHz wind profiler radar.

94 GHz Cloud Radar Data

Graph 2. Taken in the summer of 1998 using

94 GHz wind profiler radar.
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